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In This IssueA New Angle on b Clamp’s Grip on DNA
PAGE 43
Sliding clamps are ring-shaped proteins that encircle and slide on DNA, serving as a moving platform for many proteins. Here
Georgescu et al. solve the crystal structure of the E. coli b clamp—a DNA polymerase processivity factor—in complex with
primed DNA. The structure reveals many direct DNA attachments that are important for clamp loading onto DNA. Interest-
ingly, DNA passes through the clamp at a steep angle, which may have implications for how different polymerases switch
places on the clamp.
Potassium Channels Do the Twist
PAGE 67
Crystal structures of potassium channels revealing open and closed conformations
have provided static pictures of channel gating. Here Shimizu et al. attach nanocrys-
tals to channels and detect motions of single molecules undergoing the conforma-
tional changes by X-ray diffraction. Upon gating, the channel twists around the axis
of the pore, resulting in iris-like openings and closings of the pore. Random clockwise
and counterclockwise twisting in the range of several tens of degrees originates from
the transmembrane domain and is concerted throughout the channel molecule. The
application of this single molecule method to channels has thus provided insight
into the mechanism of gating.
A Toxic Prescription for Bacterial Development
PAGE 55
Myxococcus xanthus is a bacterium that forms multicellular fruiting bodies in response to starvation. During fruiting body de-
velopment, a majority of cells undergo obligatory cell lysis. Nariya and Inouye now show that a toxin gene,mazF-mx, encoding
an mRNA endoribonuclease is required for this developmental programmed cell death. mazF-mx is distinct from ortholgous
toxins in that it is not cotranscribed with a dedicated inhibitor of toxin activity. Rather, a key developmental transcription factor
functions both as a transcriptional activator of MazF-mx and as an antitoxin to MazF-mx that keeps its enzymatic activity in
check until the appropriate stage of development.
XMAP215 Surfs on the Ends of Microtubules
PAGE 79
Fast growth of microtubules is essential for rapid assembly of the microtubule cytoskeleton during cell proliferation and dif-
ferentiation. Proteins of the Dis1/XMAP215 family are known to accelerate microtubule growth, but their mechanism of action
is unresolved. Using a single molecule approach, Brouhard et al. find that XMAP215 persists at the growing microtubule end in
a form of ‘‘tip-tracking’’ and suggest that this protein processively catalyzes the addition of tubulin dimers. When tubulin avail-
ability is limited, XMAP215 can also catalyze the reverse reaction of microtubule shrinkage. These results suggest a common
mechanism by which XMAP215 and the actin stabilizer formin stimulate cytoskeletal polymer growth.
hIre Resolution of the Unfolded Protein Response
PAGE 89
Misfolded proteins in the endoplasmic reticulum stimulate Ire1, a transmembrane
receptor with dual kinase-endoribonuclease activities, to catalyze RNA cleavage in
the nonconventional splicing of target mRNAs required for the unfolded protein
response. Lee et al. now report the crystal structure of the dual catalytic region of
Saccharomyces cerevisiae Ire1 bound to ADP. Together with mutagenesis analyses,
the structure reveals a ribonuclease active site in a region next to the kinase domain
and allows the basis of RNA cleavage by Ire1 to be inferred. Genetic, biochemical, and
biophysical analyses lead to a model of how Ire1 function may be regulated by dimer-
ization, autophosphorylation, and nucleotide binding.Cell 132, January 11, 2008 ª2008 Elsevier Inc. 1
An Axonal Anchor for Mitochondria
PAGE 137
Proper distribution of axonal mitochondria is essential for synaptic function. Kang
et al. report that the mitochondrial-associated protein syntaphilin keeps mitochon-
dria stationary within axons and in the proximity of synapses through an interaction
with the microtubule cytoskeleton. The fewer axonal mitochondria in neurons from
syntaphilin-deficient mice are more mobile, and the mice exhibit enhanced short-
term facilitation and altered calcium dynamics at presynaptic boutons. These find-
ings elucidate a docking mechanism for axonal mitochondria and indicate that the
mobility and density of axonal mitochondria affect synaptic plasticity.
Extricating Misfolded Membrane Proteins
PAGE 101
How misfolded membrane proteins are selected and removed by endoplasmic reticulum-associated degradation (ERAD) is
largely unknown. Here Nakatsukasa et al. reconstitute the ERAD of a misfolded twelve transmembrane protein Ste6p*. The
authors show that specific Hsp70/40s act before ubiquitination and facilitate Ste6p* association with the ubiquitin ligase. The
polyubiquitinated substrate then associates with the Cdc48/p97 complex, which unexpectedly results in membrane extrac-
tion of the misfolded protein. Finally, the ubiquitin chain extension enzyme Ufd2p increases ubiquitination and facilitates deg-
radation. These data indicate that misfolded polytopic membrane proteins can be extracted from the ER and define the chain
of events during membrane protein quality control.
Caveolae Cave in without Cavin
PAGE 113
Caveolae are cell-surface invaginations involved in endocytosis, lipid regulation, and cell signaling. Membrane proteins called
caveolins drive caveolae formation, but no other components are currently known. Here, Hill et al. report that a cytoplasmic
protein, PTRF/cavin, is required for caveolae formation by stabilizing caveolin-enriched membrane domains. Reducing PTRF/
cavin expression decreased caveolae density, both in mammalian cells and in zebrafish, and resulted in increased lateral
mobility and degradation of caveolins. The codependence of caveolae formation on caveolin and PTRF/cavin provides a
mechanism for controlling the distribution of caveolins between caveolae and flat membrane, which in turn dictates caveolin
function.
An Arresting Target for Lithium
PAGE 125
Lithium salts are among the most commonly used drugs in the management of psychiatric disorders such as bipolar disorder,
schizophrenia, and depression. Although multiple molecular targets of lithium have been identified, the mechanisms by which
lithium exerts its therapeutic actions are not well understood. Among other effects, lithium can act on signaling pathway in-
volving the Akt/GSK3 cascade. Beaulieu et al. find that lithium regulates this signaling pathway by disrupting formation of
a complex of proteins that contains b-arrestin and thereby reverses abnormal behavior in mice. The results thus suggest
that b-arrestin-mediated signaling complexes may represent effective targets in the pharmacology of psychiatric and other
disorders.
Protons Transmit Intercellular Signal
PAGE 149
Muscle contraction is normally mediated by the release of neurotransmitters from
motor neurons. Beg et al. now demonstrate that protons can act as a direct transmit-
ter from intestinal cells to stimulate muscle contraction in C. elegans. The authors
show that the space between the intestine and muscle is acidified just prior to muscle
contraction. PBO-4 was identified as the putative Na+/H+ ion exchanger expressed
on the intestinal basolateral membrane, while pbo-5 and pbo-6 encode subunits of
a proton-gated cation channel required for muscles to respond to acidification. The
release and reception of proton signals establish an unusual mechanism for inter-
cellular communication.Cell 132, January 11, 2008 ª2008 Elsevier Inc. 3
